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We present a collection of small multiple graphics that support analysis and understanding of the 
geography of labour-market self-containment across London’s 33 boroughs. Ratios describing supply-
side self-containment, the extent to which working residents access jobs locally, and demand-side self-
containment, the extent to which local jobs are filled by local resident workers, are first calculated for 
professional and non-professional occupations and encoded directly through geographically-arranged bar 
charts. The full distribution of workers into-and out-of- boroughs that underpins these ratios is then 
revealed via Origin-Destination flows maps (OD maps) – sets of geographically-arranged choropleths. In 
order to make relative and absolute comparison of borough-to-borough frequencies between 
occupation types, these OD maps are coloured according to signed chi-square residuals: for every 
borough-to-borough pair, we compare the observed number of flows to access professional versus non-
professional jobs against the number that would be expected given the distribution of those jobs across 
London boroughs. Our geographically-arranged small multiples demonstrate potential for spatial analysis: 
a rich, multivariate structure is depicted that reflects London’s economic geography and that would be 
difficult to expose using non-visual means. 
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Figure 1: Bar charts, geographically arranged, to depict borough-level self-containment by occupation 
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Figure 2: An approximate geographical layout is used to generate a spatially arranged grid of London’s 
33 boroughs. The LondonSquared (After the Flood 2015) arrangement is used here, but see Meulemans 
et al. (2017) for a generalisable technique for effecting such arrangements. In each grid cell we place a 
graphic  -- a bar chart, as in Figure 1 or, in order to analyse full OD flows, a choropleth map as in 
Figures 3 and 4. [Colour version from: https://github.com/rogerbeecham/visualizing-self-containment].   	
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• 	is	the	expected	frequency	of	 jobs	of	occupation	 	(professional	or	non-professional)	in	OD	pair	 ;		
• 	is	 the	 total	 number	 of	 jobs	 of	 occupation	 	accessed	 by	 residents	 of	 the	 reference	borough	 (where	 reference	 boroughs	 are	 origins),	 or	 contained	 within	 the	 reference	borough	(where	reference	boroughs	are	destinations);	
• 	is	the	total	number	of	jobs	(across	occupation	types)	in	OD	pair	 ;		



















Figure 3: Origin-Destination map depicting flows of workers living in the reference cells to fill 
professional and non-professional jobs in London.  [Colour version from: 
https://github.com/rogerbeecham/visualizing-self-containment]. 
	
	A	 key	 pattern	 in	 Figure	 4	 is	 that	 for	 jobs	 filled	 in	 central	 London	 boroughs	 (City	 of	 London	 and	Westminster),	 non-professionals	 are	 overrepresented	 amongst	 those	 commuting	 in	 from	 east	London	and	professionals	are	overrepresented	amongst	those	commuting	in	from	west	London.	In	this	 respect,	 the	 figure	 reflects	 differences	 in	 London’s	 socio-economic	 geography:	 particularly	salient	 is	 the	 light	 grey	 shading	 representing	 high	 numbers	 of	 professional	 workers	 from	Wandsworth	and	Richmond.	 	A	close	 inspection	of	Figure	4	also	supports	 the	earlier	observation	around	 higher	 demand-side	 self-containment	 scores	 for	 non-professional	 jobs	 for	 all	 but	 central	
for workers commuting  from the 
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London	 boroughs:	 notice	 that	 the	 reference	 cells	 are	 coloured	 darker	 grey	 with	 the	 exceptions	being	City	of	London	and	Westminster.				
	
	
Figure 4: Destination-Origin map depicting professional and non-professional jobs filled in the reference 
cell by commuting workers in London. [Colour version from: 
https://github.com/rogerbeecham/visualizing-self-containment].  
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Code and software All	graphics	were	generated	in	R	using	the	ggplot2	package.	Further	discussion	and	code	describing	how	 these	 layouts	 are	 produced	 is	 at	 this	 github	 repository:	https://github.com/rogerbeecham/visualizing-self-containment.		
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